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ABSTRACT 
A representitive sampling of the literature is re-
viewed in this paper to determine the effectiveness of 
visual training on improving reading and academic ach-
ievement. Background information on the relationship 
between vision and reading, the techniques used in these 
training programs, and the common flaws of research 
design are discussed. Poor subject selection, controls, 
and research design make it difficult to directly com-
pare ma.ny of the studies; however, results were posi-
tively skewed toward the benefits of this type of 
training program. In conclusion the authors present their 
ideal research design which avoids the research flaws 
encountered in their review. 
MXNO~EOOE~T 
We would like to thank Dr. Ludlam, our advisor, for his help 
and direction in completing this paper. We would also like to 
thank Dr. Nira Levine for her time and advice in compiling and 
reviewing this paper and to thank the Oregon Optometric Association 
for their support and research grant. 
TABLE OF CONTENTS 
mTROOOCTirn ••••••••••••••••••••• $ " • lit Ill ••• ill e • @ or; G oil •••• i!l ••• c •••••• 9. 1 
BACK.GROlJN'De e o • e o e • e e • o • 8 e e o o • e e e o • e • 111 o o e e t.1 • $ e o e e e 111 e e e e • e e e • o • e e e e 3 
I.e-vel s of Reading ••••••••••• Ill G •••• a •• ., • e = " •••• e •• " e ••••••••• 3 
Aspects of R.eading •••• eG$0f@000000G068S9Q&OG080iiilecteoooo•••••4 
Aspects of Vi 'sion ••• II) o • e o •• " , • e ••••• Gl • e ........ ~~ •• I) •••••••••• 5 
Types of Visual Training •.••••••••••••.••••.•••.•••••.•••••• 7 
Binocular Function Training ••••••••••••••••••••••••••••••••• 7 
Visual-Perceptual Training ••.••••••••••••••••••••••••••••••• 7 
Visual-Perceptual-~tor •• Ill ••••• G •• a •• e •• Ql I! G 0 ••••• tile ••••••••• 8 
FLAWS IN EXPERIMENTAL DESIGN ••••••••••.•••••.•••••••••••••.••••• lO 
Testing of Subjects Prior to Selection ••••••••••••••••••••• lO 
Con tro 1 groups •••••.•• G 0 •••••••••••• 0 •• jj 0 • " @I @I e I! "' " 9 e e e II •• C! •• 11 
Training Procedures••••••••••••••••••••~e••••••••••••••••••l3 
Analysis of Results ••••••• ®eee•••eG800Gt9600COCI8$0eO&eeoe••••14 
REVIEW OF THE LITERAWRE ............................. ., •.•••.••••••• 14 
Binocular Function Programs ••••••••••••••••••••••••••••.•• ~l4 
Visual-Perceptual Programs ••••••••••••••••••••••••••••••••• 23 
Visual-Perceptual-MOtor Programs •••••••••••••••••••••.••••• 32 
COO'CLUSIOO • o o o • • co a e • • • • e e • • 11 e • eo e • e e • • e • a e e s e,e eo a 0 e • • e •.• e • • • o • • .47 
Proposed EXperimental Design ••••••••••••••••••••••••••••••• Sl 
T.ABLES e e e e e o e • e s • o • • o o o • • o • e • • • e • e G e • s o o co e G G e e e • • e • e e e • • • • • • • • • • e e 
INTRODUCTION 
In today's society, academic achievement is very closely linked 
with success. Failure to achieve academically may severely limit 
career opportunities. Academic achievement, beyond a minimum level 
requires the use of information gathered through reading. The im-
portance of reading to academic achievement has generated great in-
terest in the factors affecting reading. The causes and remediation 
of reading problems have probably been studied more than any other 
area of education.(l2) Unfortunately, controversy still surrounds 
reading remediation. Confusion arises because reading is a very 
complex task, and because difficulties in reading may be caused by 
several factors that overlap and often confound one another. 
Various remedial approaches have been developed. One of the 
major remedial approaches places emphasis on the basic sensory 
process underlying reading-vision. The subject of vision's rela-
tionship to reading and achievement has been predominant in the 
literature for the past forty years. Leading authorities from the 
fields of education, psychology, optometry and ophthalmology have 
all expressed opinions on the role of vision as a prerequisite for 
reading. The use of visual training as a. means of improving reading 
and achievement has become a major issue and is an emotional one for 
those concerned with the problems of the underachiever. Extravagant 
claims and exaggerated criticisms abound, and yet, no definitive state-
ment on the effectiveness of visual training has ever been reached. 
The purpose of this paper is to summarize the research relating 
the effectiveness of vision training programs on improving academic 
achievment, and to analyze the reasons Why so much confusion still 
exists in this area. The paper will first discuss some of the back-
ground information dealing with the complex relationship-between 
vision, reading and achievement. The basic types of visual training 
will be defined: binocular-function, visual-perceptual and visual-
perceptual-motor training. The second section will examine the 
flaws and pit-falls commonly encountered in this type of research, 
and point out Why so much of the research that has been done is 
unreliable and contradictory. In the third section a representa-
tive sampling of the research will be reviewed, and then followed 
by a discussion and summary of their results. Based on an analysis 
of these studies, the authors have designed what they consider to be 
a feasible study avoiding most of the flaws so commonly encountered 
in this type of research. 
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BACKGROUND 
Reading is a fundamental tool for gathering the information 
needed for academic achievement. Unfortunately, despite its 
importance, reading is still not completely understood. Before the 
relationship between vision and reading can be discussed, it must 
first be specified what level of reading is meant. The term reading 
is used to encompass an enormous range of skills. The skills in-
volved in learning to read are vastly different from those used in 
reading for information.(lS) One must also consider the different 
aspects of reading, such as speed, accuracy and comprehension, since 
each of these aspects also require different skills.(35) 
Levels of Reading 
When a young child is first learning to read he must decode a 
visual symbol and match it with the appropriate vocal sound. This 
task requires the beginning reader to pay special attention to the 
details of letter and word construction, and to integrate these 
through memory and logic with the correct pronunciation. This re-
quires visual-perceptual skills of form recognition, directionality 
and visual memory. The beginning reader must concentrate on the 
small shape differences between letters without confusing these with 
typographic changes found with various printing styles. The be-
ginning reader is given large print that is widely spaced. He deals 
with short words isolated on the page or with large spaces between 
the lines. The child is not required to engage in the task for long 
periods of time. This means that the task of learning to read does 
not require the fine eye movement control or sustained visual func-
tioning needed for advanced levels of reading. 
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The advanced reader is not as interested in decoding individual 
words as he is in abstracting the ideas conveyed in phrases and 
sentences. At this level the print is usually smaller and more 
closely spaced, requiring fine eye movements in order to maintain 
one's place and to take in uniform packets of information. When 
reading for information, the advanced reader is required to con-
centrate for long periods of time. This requires the ability to 
keep one's eyes focused and properly alligned with minimum effort 
for sustained periods. 
Aspects of Reading 
When examining studies relating visual requirements to reading 
it is important to consider not only the level of reading, but also 
the aspect of reading being measured. When the reading ability of 
either the advanced or beginning reader is being determined, there 
are several different aspects of reading that may be tested, each of 
which require different skills. Pierce (35) has enumerated the four 
principal aspects of reading, anyor all of which may be included in a 
standard reading test: 
1) Reading Rate: the number of words recognized per unit of time 
2) Reading Accuracy: measured by counting the number of omis-
sions, substitutions or additions made during oral reading 
3) Level of Difficulty: complexity and length of words recog- . 
nized 
4) Comprehension: ability to answer questions after reading a 
standardized paragraph 
Each of these aspects requires different reading and visual 
skills. The skills needed to recognize words in a list are much 
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different from those needed to comprehend a paragraph. A child may 
do well on a test of reading accuracy but do poorly on a timed 
reading test. Thus the visual skills required of a "good'' reader 
vary greatly with the task. This is a point that many researchers 
have failed to keep in mind. No wonder the studies comparing the 
relationship between reading and vision often seem to reach con-
flicting conclusions. (35) It is important to consider the level as 
well as the aspect of reading being measured before its relationship 
to to vision can be examined. 
Aspects of Vision 
A second major area of difficulty in trying to determine the 
relationship between reading, achievement and vision is in under-
standing What is meant by "Vision." Suprisingly, there is dis-
agreement over the basic definition of vision. Vision is sometimes 
restricted to include only the physiological aspect of seeing clearly 
and at other times it is used in a broader sense to include the per-
ception and interpretation of what is seen. At least three major 
ways of defining vision are in common use today.(26) Ambiguity 
between studies may seem to arise if careful consideration is not 
given to the definition of vision being used by the author. 
The first definition, used predominantly by ophthalmologists 
and physicians, equates vision with sight and refractive error. To 
them, vision is the purely physical,mechanical act of seeing a clear 
image long enough to read small letters at twenty feet.(l3) The in-
cidence of refractive error found among poor readers varies slightly 
between the different studies, depending on the screening techniques 
used, the age ot the students examined and whether or not the subjects 
5 
were wearing appropriate prescriptions.(26) The conclusion reached 
by nearly all of the investigators using this definition has shown 
there to be very little relationship between reading ability and 
sight.(!, 13, 15, 35) 
Many optometrists use a definition of vision that includes not 
only clear sight, but also binocular functioning ability and ocular 
motility. They consider the vergence movements and the focusing 
ability an important part of vision. They also look at the sta-
bility and flexibility of the interaction of these two systems, and 
at the ability to carefully control eye movements. These abilities 
are tested at the near reading distance as well as at twenty feet. 
Many more studies have found a correlation between binocular function-
ing ability and reading than was found between sight and reading.(!, 13) 
Again, there is some variation between the different studies, de-
pending on the screening technique used and the age of the subjects.C35) 
A third definition used by some optometrists, educators and 
psychologists includes visual perception as well as sight. When they 
talk about vision they mean the ability of the mind to receive and 
sort out visual images as well as ascribe meaning to them. Many 
studies have shown a correlation between poor visual-perceptual skills 
and difficulty in learning to read.(l3, 41, 45) However, the reverse 
correlation does not hold true. In other words, good perceptual 
skills do not guarantee ease in learning to read. Some authors have 
noted that beyond a certain age the correlation between reading and 
visual perceptual skills declines.(35) This is quite understandable 
if one considers the different skills required at different levels 
of reading. 
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From this brief look at the different areas of vision, it 
becomes evident that the definition of vision employed greatly 
influences one's conclusion about the relationship 'between vision 
and reading. The next step will be to examine the training programs 
that have been developed to improve vision and reading skills. 
!ypes of Visual Training 
Many different techniques have been developed to modify and 
improve visual skills. All visual training programs are based on 
the assumption that vision is learned and can thus be enhanced by 
appropriate training techniques. It is hoped that by improving the 
visual skills that underlie reading one will in turn improve aca-
demic acheivement. Vision training programs can be grouped into 
the categories of binocular function training, visual-perceptual 
training and visual-perceptual-motor training. 
Binocular Function Training 
Binocular function visual training includes techniques designed 
to improve eye movements, focusing and vergence skills. Many eye 
tracking and saccadic jump techniques have been developed to improve 
the facility of smooth eye movements and develop quick and accurate 
shifts in eye position. Other techniques use lens and prism therapy 
to develop quick shifts in accommodative and vergence posturing and 
to increase the flexibility between these two systems. Some tech-
niques require sustained accommodative and vergence ability and work 
at increasing the range of comfortable use of these systems. 
Visual-Perceptual Training 
Visual-perceptual training generally consists of training tech-
niques designed to improve form perception, visual-motor coordination 
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and figure-ground discrimination. The techniques used in this type 
of training approach are based on the work on Marianne Frostig, and 
follow her developmental program. This program consists of desk 
activities contained within 359 work-sheets of increasing difficulty. 
Five basic areas are covered within the program. The first deals 
with visual-motor coordination and involves the drawing of lines, 
curves and angles between dots. The figure~ground section involves 
perception of geometric figures hidden within increasingly complex 
backgrounds. Perceptual constancy requires recognition of shapes 
presented in various orientations, sizes and shadings from others 
of slightly different shape. Position in space techniques requires 
recognition of rotated or reversed figures. The fifth set of activ-
ities deal with spacial relations and involve the reproduction of 
forms and patterns using dots as a guide. The Frostig training 
manual also includes some activities in body image and gross-motor 
control for children that show a need in this area. 
Visual-Perceptual-Motor Training 
This third type of training approach also includes many visual-
perceptual techniques, but does not follow Frostig' s developmental 
progra~ and includes more work in gross and fine motor control. The 
techniques in the area are devised to first assure control of the 
gross-motor muscles, then fine-motor control and then visual percep-
tion. This type of training approach draws many of its techniques 
from the works of Kepart and Getman. Training usually begins through 
the tactile senses and by locomotion through space. Gross-motor 
techniques include balance-board walking, hopping sequences, chalk-
board activities and creeping-crawling patterns. The training then 
progresses to the fine-motor and ocular-motor techniques of eye-hand 
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activities, monocular pursuits and Marsden ball rotations. In this 
approach, visual~perception techniques begin by using pegboard and 
block patterns before advancing to worksheets§ Training in direc-
tionality and visual memory are also included in these programs. 
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FLAWS IN EXPERIMENTAL DESIGN 
Many studies have attempted to show the relationship of vision 
therapy on reading and academic achievement. Unfortunately, the 
majority of the studies generally contain a number of flaws in ex-
perimental design. These flaws, along with the difficulties en-
countered in undertaking experiments of this type, will be discussed 
in order to better understand the studies reviewed in this paper. 
Testing of Subjects Prior to Selection 
The studies reviewed by these authors varied significantly with 
respect to the testing and data collecting done prior to the selection 
of the control and experimental groups. Table I lists some of the 
possible areas of pretesting that could be done. 
Some studies used intelligence tests, reading tests, visual-
perceptual tests and so on in order to limit subject selection from 
a normal range of intelligence quotients having decrea~ed perceptual 
and reading ability.(3, 4, 25, 35, 44, 47) Other studies did essen-
tially no preselection of subjects.(l9, 30, 39) 
Most studies lacked a visual function or visual-perceptual anal-
ysis and diagnosis. Without pretesting in these areas it is impossible 
to separate out those subjects having reading and achievement diffi-
culty due to a visual or perceptual deficit from those doing poorly 
for other reasons. 
Most studies were also lacking a case history which would give 
evidence of vision related symptomatology and behavioral signs of 
visual difficulty. If the subject showed no symptoms, such as 
blurriness of vision, rubbing of the eyes or excessive blinking, and 
yet had a diagnosed functional visual problem, this may indicate that 
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he or she has already adapted to the problem by suppressing one eye 
and will have no reading difficulty. If the subject avoids the vis-
ual task entirely and therefore has no symptomatology, this avoidance 
may be dignostic of a visual problem. Vision related symptomatology 
should therefore be included as an important pre-test prior to selec-
tion of subjects for a binocular visual training program. 
Another aspect of testing is the type of test being used to 
evaluate reading, achievement or vision. The studies reviewed in 
this paper utilized a wide variety of tests for reading, achieve-
ment and vision. Because of this, care must be used in evaluating 
results and making comparisons between the different studies. 
Table I facilitates the comparison of different tests used among the 
studies reviewed. 
The importance of thorough and appropriate testing prior to an 
experiment in order to screen for those individuals most likely to 
benefit from intervention cannot be overemphisized. 
Control Groups 
Although studies may cite substantial improvements on normed 
tests, without a control groupthere is no way of determining if it 
was the training that produced the improvement or some unknown and 
uncontrolled variable. Some of the studies used no control groups. 
(17, 28, 49, 51) Of those studies utilizing control groups there was 
considerable variation in what they controlled for. Some merely 
matched for age, while others considered any number of the following: 
intelligence, reading level, readiness level, visual function, 
visual-perceptual ability, auditory perceptual skill, achievement 
level, educational curriculum, Hawthorne effect and maturation. 
Two of the best controlled studies with respect to these variables 
were those undertaken by Seiderman and McCormick. 
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The goal in matching the groups for most of. these variables 
if fairly obvious, yet many of the studies neglect the majority of 
them. Some studies do not even control for sex.(22, 47) As 
Halliwell and Gamsby found, this may be a major complicating factor. 
A major difficulty in the undertaking of these type of studies 
is controlling for the Hawthorne effect. The control group must 
receive equal and appropriate attention from the investigators, 
which is often difficult to accomplish in a clinical setting. 
Several of the studies were able to adequately control for the 
Hawthorne effect. Two studies (22, 30) even used dual control 
groups but found no difference between the absolute control and the 
one controlling for the Hawthorne effect. This indicates that the 
Hawthorne effect may not influence this type of therapy as many of 
the critics have suggested. 
Another criticism is that most studies do not match for visual 
function or perceptual ability. This is important to assure exper-
imental and control groups have equal abilities before commencing 
treatment. 
Another difficulty is thelack-of matching of control and ex-
perimental groups for inteliigence. One child may be doing the best 
that he can and not be able to increase his achievement level due to 
his limited intellectual capacity, While another student may be 
underachieving with respect to his intellectual capabilities and, 
once the visual or perceptual barrier is removed, may be able to 
improve dramatically. 
The need for control of educational background, cultural or 
family differences will not be discussed since the difficulties in 
controlling variables in these tyPes of experiments should have be-
come quite obvious to the reader. 
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Training Procedures 
The vision therapy used among the different studies can vary 
widely with respect to content and emphasis, yet still carry the 
title "vision therapy". As mentioned earlier in this paper, 
"vision therapy" may include binocular vision therapy, visual 
perceptual therapy, visual-perceptual-motor therapy or any com-
bination of these. Binocular vision therapy is always done under 
the supervision of an optometrist. The other types of therapy may be 
done under optometric supervision, but are often done by psycho-
logists or educators and don't utilize lenses, prisms and specialized 
instrumentation of optometry. Optometric vision therapy represents 
an approach to perceptual training which incorporates, and often 
expands many of the techniques used in more tradi tiona! training 
procedures. In order to properly evaluate the success and compare 
different studies, it is necessary to know the content of a given 
training program. 
With whatever type of vision therapy that is undertaken, a 
major difficulty is that the researchers often indiscriminantly give 
the same therapy to each individual without regard to his or her 
deficit areas.(l8, 19, 28, 29, 30, 33, 39) This is commensurate with 
giving all people with an outwardly manifest red eye the same 
medication without properly diagnosing the condition to determine 
which medication would be most effective. 
A number of the studies are especially vague with respect to 
training techniques employed.(l4, 38) The number of treatment 
sessions, the amount of time per session and whether or nor home 
training is given are also extremely variable among the different 
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studies. This complicates the task of making comparisons of the 
research. It would also seem much more logical to have some type of 
therapy goal set in advance and when that goal is reached, therapy 
would be discontinued rather than artificially set a time limit. 
This regards the individual differences of the subjects and their 
deficit areas. 
Some of the studies use vision therapy in conjunction with 
reading therapy or in place of reading therapy.(4, 5) Where pro-
perly controlled this may provide valuable information as to the 
effectiveness of vision therapy as compared to reading therapy. 
Unfortunately, proper controls are seldom implemented. 
Another area almost entirely neglected in the studies is the 
use of some type of rating scale for subject motivation, the ad-
herence to the home therapy schedual when prescribed and regular 
attendance of subjects at the therapy sessions. These would all be 
particularly valuable in evaluating the efficacy of individual 
therapy programs., 
Analysis of Results 
Most of the studies used statistical analysis of their results. 
Analysis should be done on a pre-training and post-training test score 
of each individual in both the experimental and control group to de-
termine if statistical improvement was shown by either. Analysis 
should also be done on any difference noted between these two groups 
to determine its signifigance. Only the studies by Swanson and 
Coleman la.cked.statistical analysis. 
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REVIEW OF THE LITERATURE 
Binocular Function Programs 
'~s Reading Disability a Fusional-Eye Movement Disability?", by 
Nathan Friedman (first Study) 
Friedman reported on the effects of fusional eye movement 
training on reading improvement in two separate studies. The first 
study included only eight ninth graders with an average reading 
level of 4.5. These subjects were chosen on the basis of their 
interest, their high motivation and their ability to apply them-
selves to a vision training program. The students were given daily 
45 minute sessions on Friedman's fixation training device for nine 
weeks. Friedman reported a median improvement from an original level 
of 4.5 to a post-test median grade level of 8.5. No statistical 
analysis was performed. However, Pierce's analysis of the data re-
ported indicated that the mean improvement was from 5.0 to 8.38, 
significant at the .001 level. This is 13 times greater than one 
would expect from regular classroom reading programs •. Friedman, 
however, doesn't report the test utilized or whether he himself ad-
ministered the reading test or whether the teachers did. He also 
failed to speify whether the subjects had a fixational or a fusional 
convergence problem to begin with and whether or not these abilities 
improved. No control group was included. The study does suggest, 
though, that Friedman's training device had a remarkable impact on the 
reading efficiency of the small group of ninth graders and that their 
original four year lag in reading might be due to ocular fixation 
difficulties. It is unfortunate that more details of the study and 
patient pool were not provided in his paper. 
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Nathan Friedman (second study) 
Friedman did a second study unilizing an experimental group 
of 40 poor readers and a matching group of 30 poor readers. All 
were eighth and ninth graders. The control group received routine 
remedial reading instruction and the experimental group received 
fusional eye movement training. Thi vision training group received 
four 45 minute training sessions per week for thirteen weeks. It was 
not specified if this was in addition to regular reading time or if 
it was time taken from the reading class time. The control group had 
only regular class instruction. Reading measurements were taken 
before and after the 13 week period. However, the test used or who 
administered it was not specified. Friedman reported a median im-
provement of 2.2 years for the training group and 1.2 years for the 
control group. No statistical analysis was performed, but Pierce's 
analysis indicated that the mean improvement was 1.4 years for the 
controls and 1.8 years for the training group. The gains were 
statistically significant.in comparing the experimental and control 
groups. 
The author does not state how the control and experimental 
groups were matched, whether they had fusional eye movement problems, 
Whether fusional eye movement skills improved differently.for the two 
groups and What reading test were administered and by Whom. Although 
the gains for the experimental group are impressive, one must question 
why the control group's gains were so highe The control group im-
proved by more than four times What one would expect from regular 
classroom instruction. There are too many unanswered questions in the 
experimental design and procedure of this study. 
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"The Influence of Orthoptic Training on Reading Ability," Peters, 
Henry B. 
This study uses college freshman from an "Introduction to 
Teachin~' course as subjects. The st~dents were given standardized 
psychological and reading ability tests, and then were divided into 
six experimental groups matched by the results of these tests. Each 
group received a different amount of Binocular Functioning training 
and/or pedagogical training. The binocular training consisted of 
training on the Binocular Synchronizer, Stereoscope and squint 
Korrector; pedagogical training included instruction in reading 
comprehension. Progress was evaluated by comparing reading test 
scores, eye .movement photographs and optometric examination findings 
taken before and after training. 
Results showed that binocular training alone created increases 
in reading ability equal to or greater than the improvement made by 
the group which rec.eived pedagogical training alone. They also 
found an improvement in visual functioning in the binocular train-
ing group but not in the pedagogical group. Binocular training 
was found to accompany the greatest increase in reading in students 
whos initial reading ability was lower than their I.Q. would predict. 
Binocular training also accompanied a greater improvement among those 
students whos initial optometric findings showed functional restric-
tions. 
This is a very well executed study involving a large amount of 
carefully collected data. However, a glaring fault of the study is 
that even though Peters performed a optometric evaluation on each of 
the students, no attempt was made to screen for those students who 
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actually had a binocular disfunction, or even be sure that the 
stude~ts with binocular difficulty were randomly distributed 
among the six groups. Nor was any attempt made to individualize 
the training. Peters admits that those students who showed binocu-
lar difficulty gained the most from the binocular training. These 
authors feel that Peters results would have been even more dramatic 
if a visual screening had been done before the patients were 
selected. 
"The Relationship Between Visual Training and Reading and Academic 
Improvement," Howard c. Olson, Charles c. Mitchell and William c. Westberg 
This study used college sophomores in agriculture and education 
as a source for their sample pool. Participation was on a voluntary 
basis and nearly all of the 65 students were having academic diffi-
culty in that they were near or below a "C" average. The optometric 
examination dtsclosed no significant uncqrrected refractive errors 
or any indication of eye pathology. 
Thi Otis Test of Mental Ability, the Iowa Silent Reading Test, 
the Bernreuter Personality Inventory and a complete visual exam, in-
cluding an OEP 21 point~was done on each of the subjects. The exper-
imental design used three experimental groups plus a control. Group 'W 
received three 45 minute vision training sessions per week for eight 
weeks. Group "B" received similar vision therapy plus counselling. 
Group "C" receive.d..only counselling and Group "IJ' was an absolute 
control group receiving no treatment. There was a statistically 
significant improvement in reading rate on the Iowa Silent Reading 
Test for both groups "A" and "B", but not for "C" or "D'. No sig-
nificant gains were made on the OTMA or in the G.P.A. by any of the 
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groups. 
Although a complete visual functioning analysis was done using 
the OEP 21 point exam, no mention was made as to whether or not the 
participants had any vision functional problems. Also, no mention 
was made as to the extent to which the related vision functional 
factors improved. The study was further contaminated by the use 
of a reading pacer utilized during the last six sessions for ten 
minutes each. 
The study doesn't permit determination of whether the students 
had vision functioning problems, the type and magnitude of changes in 
visual function and whether the sixty minutes that the subjects used 
the reading pacer was responsible for reading improvement, or if it 
was the improvement in binocular abilities due to training. 
Although well conceived and carried out, the study makes it 
difficult to draw any conclusions about vision functioning problems, 
vision therapy and reading improvement. One may conclude that a 
vision training program combined with a little speed reading results 
in a significant improvement in reading rate. 
'~'Optometric Vision Therapy-Results of a Demonstration Project with a 
Learning Disabled Population," Seiderman, A. s. 
Forty-~hree children from a private school for learning disabled 
children, ages 9 to 10 years, were ,screened for this study. All 
children were given a thorough battery of visual-perceptual tests 
(Table I). The children were then given a complete optometric vision 
examination during which any vision function deficit was diagnosed. 
Thirty-six of the original forty-three children were found to have 
visual function or visual-perceptual difficulties, and so became the 
sample pool. These children wer~ then given a second battery of 
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tests: the WISC, the Stanford Achievement Test and an informal 
reading and wcrd recognition inventory. They were then divided into 
eighteen pairs and matched for age, sex, I.Q~ severity of vision 
function and visual-perception difficulty, and degree of reading 
deficit. Both the control and experimental groups continued to 
receive their regular reading program. The experimental group 
received ir.dividually programmed visual training thirty minutes 
per day, four days per week. The control group received physical 
education, art or science class during this period in order to 
control for the Hawthorne effect. This represents the most com-
pletely controlled study reviewed by these authors. 
The vision therapy was individually tailored to stress each 
child's deficit area and began at his/her specific developmental 
level. Perceptual training was based on a developmental hierarchy 
beginning with gross-motor control, then working into from perception, 
fine-motor control and visual perception. The last level of training 
developed the ability of the child to process visual information and 
to use it to formulate concepts. Binocular vision therapy was ad-
ministered and continued until the child met Morgan's criteria ne-
cessary for comfortable, sustained effort at the reading distance. 
Training was done in groups of three and continued for nine months 
over one and a half academic years. 
The results of this study showed statistically significant gains 
in several areas of visual perception by the experimental group as 
compared to control group. Statistically significant improvement 
in reading and achievement were also found. 
These authors feel that this is one of the best designed and 
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carried out studies in this area. Seiderman has used proper pre-
therapy testing to determine the visual-perceptual and visual 
functional level of the subjects to be sure that they actually have 
a visual difficulty. He has matched his control and experimental 
using almost all of the factors that these authors feel are im-
portant in this type of study. He has used standardized and well 
recognized tests to do this. Another important quality of this 
study is the fact that the training was individually programmed, 
done in small groups and aimed at each childs deficit area. Train-
ing was continued until they were cured ratherthan for some ar-
bitrary period of time. 
The authors do not feel that it is coincidental that one of 
the best designed studies shows some of the most statistically 
significant gains through vision therapy. 
"Optometric Vision Therapy-How Successful is it in the Treatment of 
Learning Disorders?," Swanson 
This study looks at the results obtained with 100 consecutive 
cases of visual training patients referred for learning.disorders in 
a private clinic. The age of the patients ranged from 2-60, with the 
majority. being 7-9 years old. All of the patients were given a com-
plete optometric vision examination and a diagnosis of visual function 
difficulty was made. Reading and achievement tests (Table I) were 
administered before training began. No attempt was made to match these 
patients with a control. The average length of therapy was 63 ses-
. sions. Each patient came in for one hour three times a week. This 
adds up to approximately five months of trainingo 
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Swanson reports that 93% of the patients were successful, using 
the criteria of an increase in achievement ability. Apparantly, 
though, no statistical analysis was done, which makes these claims 
difficult to substantiate. Post-therapy achievement test were ad-
ministered to 82% of the patients. For those patients without post-
testing success was based on patient, parent or teacher reports of 
academic improvement. 
The nature of this study makes it difficult to analyze the re-
sults. Without proper controls it is impossible to determine whe-
ther improvement was due to maturation, classroom instruction or vi-
sion therapy. This stury also lacks an adequate description of pre-
therapy testing and actual training techniques. Although not statis-
tically analyzed, 93% is a very high rate of improvement. The au-
thors feel this high success rate may be. due to the fact that Swanson 
individually programmed the therapy toward each patient's deficit area 
and that training was continued until the deficit area was remediated. 
The fact that this therapy was performed in a private office might 
also have affected the results. 
"Effectiveness of Optometric Therapy," Robert M. Wold, John R. Pierce, 
and Joan Keddington 
In this study, one hundred consecutive visual training patient 
records were evaluated to determine the effectiveness of the train-
ing on the improvement of patient's visual abilities. An evalua-
tion was also made of the pre and post-training achievement scores 
available for 34 of the patients. Ages of the patients ranged from 
six to twenty-one. All of the patients exhibited some learning 
dysfunction from subtle to sever~. 
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The patients were given a complete visual evaluation and diag-
nosis before training was begun. The pre-training visual perfor-
mance was rated on a 100 point visual pervormance scale outlined by 
Sherman. 
Therapy was given in a small group setting for one hour three 
times per week. The number of sessions varied from 22 to 53. Ther-
apy was primarily of the binocular function and oculomotor control 
variety. Complete post-training visual evaluations were performed 
and the results rated on the 100 point scale. All areas of visual 
ability were found to improve at the .001 level of significance. 
Pre and post-training word recognition scores. on the WRAT were 
available for 34 of the patients. The mean age of this group was 
9.8. Changes in these scores as a function of three months of 
visual training showed improvement three times greater than the ex-
pected change based on regular school attendance. 
This was a thorough study. Unfortunately, the first part was 
based on a large number of subjects but only 34 were evaluated for 
pre and post-training achievement ability. The major fault, however, 
is the lack of controls, especially needed in controlling for the 
Hawthorne effect. The positive aspect of this study is the complete 
pre training visual testing and diagnosis which allowed training to 
be directed to each child's weak areas. This allowed training to 
continue as long as needed rather than end at some arbitrary time. 
This study lends strong support to the premise tnat binocular vision 
training, properly applied, does improve visual skills. It's effect 
on the improvement of achievement, however, is not unequivocal at 
this point. 
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Visual-Perceptual Programs 
"Comparison of Perceptual Training and Remedial Instruction for Poor 
Beginning Readers," Ira Belmont, Hannah Flegenheimer, and Herbert Birch 
Two groups o:C children with equivalent degrees of risk for reading 
failure were provided, respectively, with supplementary perceptual 
training or with special instruction in reading using remedial reading 
techniques. Each group started out with 16 children who received reg-
ular classroom instruction in addition to supplementation. 
The children were selected from 17 6 children who had been in kin-
dergarten and were beginning first grade in the same school. All 32 
had functioned verly poorly on the New York City Pre-reading assess-
ment test and were rated as having exhibited poorest overall kinder-
garten performance. This criteria had previously been found to pre-
dict poor reading attainment in the first grade at a high level of 
confidence. 
The children were divided into 16 pairs and matched for age, 
sex and reading readiness. The authors stated that none of the 
children had uncorrected visual or hearing defects, that all were of 
normal intelligence and nothing unusual was noted in the behavior of 
any o.f the children. The type of intelligence test used was not 
indicated nor ~~s the means for determining visual or auditory defects. 
The perceptual and perceptual-motor training proceedures were 
based on programs and materials developed by Kephart and Frostig. 
The author named many of the techniques in the paper. 
Although there was no absolute control group, both groups 
achieved a nine moath reading level improvement in approximately 
six and a half months. This was tested on four different reading 
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tests. Since both groups were high risks, they most likely would 
not have progressed even six and a half months. Therefore, it is 
likely that both supplemental reading and supplemental perceptual-
motor therapy were quite effective. 
The major criticisms of this project are that no perceptual-
motor testing was done prior to training and the lack of an ab-
solute control group. Since the subjects were tested on four 
different reading tests the lack of an absolute control is parti-
ally compensated for. 
"Effectiveness of Visual Perceptual Training on Reading Skills of 
Non-Reade~, an Experimental Study," Elaine Bieger 
This study used 108 second or third grade non-readers who were 
attending the Reading and Diagnostic Center in New York City as a 
sample pool. The children were screened with the Frostig Develop-
mental Test of Visual Perception, the Durrell Test of Visual Dis-
crimination of Words, the Durrell Identification of Lower Case 
Letters and the Keystone Telebinocular Test. Students who showed 
poor vi sual-perc.ep tual ski 11 s but adequate vi sua.l acuity became 
subjects for the study, and were randomly divided into two groups. 
The Spache word list and oral reading test were given to establish 
pre-training reading level. It was determined that both groups 
began with equivalent reading and visual perceptual tests. 
The control group received two one hour remedial reading ses-
sions per week. The experimental group received the Frostig train-
ing program for '!z hour and remedial reading for ;2 hour twice a week. 
Training lasted for 7 months. 
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The Frostig DTVP, Durrell TVDW, Durrell ILCL and Spache reading 
tests were re-administered at the end of the training period. Of the 
perceJ>tual tests~ only the e.xperimental group showed significant 
increases on the Frostig DTVP, both groups showed improvement on the 
Durrell ILCL, but neither group showed any change on the Durrell TVPW. 
On the Spache Reading Test, both groups showed statistically signi-
ficant improvements over pre-training scores. The control group 
showed two months more improvement than the experimentals. However, 
this difference wos not statistically significant. 
These results show that the Frostig Visual Perceptual Training 
Program was just as effective as remedial reading instruction in im-
proving reading ability. Bieger concluded that perceptual training 
had no significant influence on reading training or achievement; 
however, When one considers that the controls received twice as much 
reading instruction as the e.xperimental group, one begins to question 
this conclusion. It would be interesting to see what improvement the 
experimental group could achieve with equal reading instruction and 
the Frostig program as supplimental training. 
· This study used a well selected subject pool by only including 
subjects with perceptual deficits. They also used well recognized 
pre and post-training testing materials and proper statistical analy-
sis. However, a better controlled experimental design might have 
been to give both groups equal reading instruction. The present 
study did show the Frostig to be just as effective as remedial 
reading instruction. 
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"Effectiveness of Visual Training of Letters and Words on Reading 
Skills of Non-Readers," Elaine Bieger 
This second study by Bieger follows much the same format as 
her first study, the main difference being the training materials 
used. Her first study examined the effectiveness of the Frostig 
visual-perceptual training program which trains discrimination of 
shapes, forms and lines. This second study utilizes a similar 
worksheet type program that trained discrimination of actual words 
and letters. 
One hundred and nine students were screened with the Frostig 
Developmental Test of Visual Perception, Durrell Test for Visual 
Discrimination of Words and the Keystone Telebinocular Test. Only 
the 43 students 1~ years below level in reading and showing per-
ceptual deficits but having normal intelligence and visual acuity 
became subjects. The experimental group received 20 minutes of 
visual training in word discrimination and visual memory with forty 
minutes of remedial reading instruction twice a week. The control 
group received one hour of remedial reading training twice a week. 
The results obtained were similar to those of the first study. 
Both the experimental and the control groups showed significant im-
provements on all of the perceptual tests.. Both groups also showed 
significant improvements between pre and post-training reading 
scores with no significant difference between the two groups. This 
study again indicates that visual perceptual training is just as 
effective as remedial reading instructione It also indicates that 
perceptual training using actual words and letters was no more effec-
tive than the traditional Frostig techniques using shapes and forms. 
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"Effect of Visual Perceptual Training on Reading Achievement," Pearl 
Buckland, Bruce Balow 
Four schools, each having at least four first grade classrooms, 
were selected from a suburban school district with 21 elementary 
schools. In each of the 16 classrooms, first grade pupils Who were 
in the lower half of their classroom in reading as defined by 
teacher judgement and Who scored "C" or below on the Metrolitan 
Readiness Test comprised the sample pool. Pupils were randomly 
selected from the sample pool and assigned by sex to control and 
experimen~l groups. There were 88 experimental subjects and 78 
controls. 
The Mariane Frostig Developmental Test of Visual Perception was 
administered to all subjects before and after treatment. The exper-
imental group treatment materials consisted of a workbook derived 
from the Frostig Program for the Development of Visual Perception. 
The control group listened to and discussed with the teacher stor-
ies each child heard through a headset. Therefore, the control 
group received equal time and attention from the teacher. This was 
done 15 minutes per day for two months~ 
Statistical analysis showed the two groups to have progressed 
equally in their reading skills. The authors went one step further 
in their analysis and reported that pupils having high pre-training 
perceptual scores had high perceptual outcome scores, While pupils 
with low pre-training scores had low outcome scores on the perception 
variable. This information has the same impact as actually treating 
perceptual deficit areas.. The study was well designed and imple-
mented so as to determine the effects of different variables. 
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"A Longitudinal Study of Visual Perceptual Training and Reading 
Improvement," Neal R. Gamsky and Faye Williams Lloyd 
In this study twenty kindergarten classes from six midwestern 
school districts were designed as experimental and control groups. 
Both groups were ra.Qdamly selected from morning and afternoon ses-
sions·of the same teacher in order to control teacher and time 
variables. All groups received the Frostig Developmental Test of 
Visual Perception as a pre and post-test, and the Metropolitan Read-
ing Readiness Test was administered at the end of the Kindergarten 
year~ All children in the experimental group received the visual-
perceptual training program for 15 minutes each day for four and a 
half months. At the end of the following year all students were 
given the Stanford Achievement test. 
Results indicated statistically significant improvement on the 
Frostig Visual Perceptual Test by the experimental group on several 
of the subtests. There were also significant differences between the 
sexes in three of these subtests. The experimental group did signi-
ficantly better on the Metropolitan Reading Readiness Test and the 
Stanford Achievement after treatment. 
The Frostig Test of Visual-Perception was deemed to be useful 
in predicting which children would have difficulty in learning to read 
since non-treatment youngsters ranked consistantly low on the majority 
of subtests, While the experimental youngsters ranked consistantly 
higher on most subtests. 
Although this study supports the use of a Frostig visual-per-
ceptual development program for all preschoolers since the efficacy 
is well demonstrated in this paper, these authors' criticism is directed 
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to the leack of more thorough matching of the experimental and con-
trol groups. This is the same criticism made of several other arti-
cles and is felt to be extremely important due to the variety of re-
sults obtained in studies of this sort. The importance of control-
ling for sex is alluded to by the significant difference in test re-
sults cited in this paper. This single variable has been found to 
be of major significance in other studies, which makes one wonder how 
many of the other variables not generally controlled would be 
found to be significant in a well controlled and well analyzed study. 
"The Improvement of Reading Ability Through a Developmental Program 
in Visual Perception," James N. Lewis 
An analysis of SRA Rearling.Achievement Test scores given in the 
spring of 1967 in an elementary school in Midland, Texas revealed 
eight second grade males reading at the ~irst grade level. These 
eight youngsters were given an individual intelligence (WISC) and 
the Frostig Developmental Test of Visual Perception. Five students, 
diagnosed as having reading disability, were selected as subjects 
for the study. 
In order to evaluate the program of therapy, the SRA was given 
in October. The results plus the age equivalents and perceptual 
quotients from the Frostig Test served as pre-test criteria. 
The Frostig Developmental Program in Visual Perception was used 
as the therapeutic tool and was administered during a ten week pro-
gram, consisting of three hourly sessions each week for a total of 
thirth hours of therapy. The therapist, a special education teacher, 
was employed to administer the program after school. 
At the conclusion of the therapeutic program, the children were 
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re-tested on the SRA and Frostig tests. The means for the group 
were compared by utilization of Fisher's "t" technique. 
An analysis of the results indicated improvement in each area 
of visual perception. However, due to the limited number of sub-
jects, the mean gains after therapy were not statistically signifi-
cant except in eye-motor coordination. Before therapy, the child-
ren as a group were reading at the 48th percentile. After training 
with the F~ostig program, the children rose to better than the 80th 
percentile in reading ability. The mean difference between the 
percentile ratings before and after therapy was large enough to be 
statistically significant at the .01 level of c:onfidene:e. 
This is too small of a study to make any major conclusions, and 
since there was not an established control group, the results of 
this study are of questionable value. In this paper as well as some 
of the others reviewed in this paper, it becomes increasingly more 
evident that boys with reading disabilities tend to respond better 
to visual-perceptual-motor training than girls do. This may be a 
more. important variable than many of the investigators have thus 
far admitted. 
"An Investigation of Perceptual Training and Reading Achievement in 
First Grade," Carl L. Rosen 
In this study·Rosen used 703 beginning first grade children. All 
of the subjects were given the Lorge•Thorndike Intelligence Test, the 
Metropolitan Reading Readiness Test and the Frostig Developmental 
Test of Visual Perception. The children were randomly assigned into 
two groups; twelve experimental classrooms and thirteen control 
classrooms. Statistical evaluation showed no differences between 
these two groups with regard to sex, age, IQ, reading readiness or 
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Frostig Perceptual Quota. 
The experimental classrooms received a shortened Frostig work-
book program for 30 minutes daily along with their regular reading 
instruction for 29 days. The control classrooms received additional 
reading instruction during this 30 minute period as well as their 
regular reading instruction. At the end of the therapy, the Frostig 
Dl'VP was,re-administered and the New Developmental Reading Test was 
given at the end of the school year® 
Post-testing with the Frostig DTVP showed the experimental 
group scoring statistically higher than the controls. Analysis of 
the reading test showed no significant difference between the two 
groups on mean reading scores. However, the contrtol group did sig-
nificantly better on one of the reading comprehension subtests. 
Roaen noted that When looking at a group of 50 boys from the e~ 
perimental group having the lowest pre-training perceptual scores 
that all the boys showed consistently higher reading scores than a 
comparable group of boys from the control group0 This was merely a 
trend, but it does point out one of the major faults of this study; 
perceptual training was given indiscriminately to all of the stu-
dents regardless of Whether or not they scored low on the Frostig 
pretest. Besides this major criticism, the experiment .was carried 
out very well. The investigator used reasonably throrough controls, 
matching and appropriate pre and post-test training testing. 
31 
Visual-Perceptual-MOtor Programs 
"The West Warwick Visual Perception Study - Part I & II," Howard M. 
Coleman 
Coleman conducted two studies® The first was during the 1968-69 
school year and the second was during the 1969-70 school year. These 
will both be reviewed in this section due to their similarity in 
methodology. 
The experimental group had the following criteria for admission: 
1. ~nimum visual perceptual scores (using a test designed by Coleman 
in an earlier study and reported to predict academic achievement). 
2. Failure to pass the first grade'? 3. Apparently normal intellect as 
measured by the WISC .. 4 .. No evidence of overt neurological or emo-
tional dysfunctions. 5. Parental consent, approval and support. The 
author points out the it is highly possible that some self-selection 
process occured in both the expermental and control groups since 
children meeting the necessary criteria had to have some parental 
support. 
It is ~ot entirely clear from the paper how the author selected 
his control group. He mentions once in the paper, however, that it 
was only the experimental group that was repeating the first grade. 
Both groups had visual-perceptual-motor problems and did poorly on 
the Metropolitan Readiness Test and had normal intelligence as mea-
sured by the WISC. 
A urul tidisip linary educational terun was formed to work with the 
experimental group® The classroom teacher was the nucleus and focal 
point of that team. The training of the students was multi-sensory, 
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utilizing visual~ auditory, kinesthetic and tactile skills. Coleman 
notes, "Behavior problems were rampant. The children would shun any 
task that would in any way seem to involve learning." After several 
months a change was gradually seen. Remarks from parents came con-
cerning the "eagerness" with 'Which the children wb.o formerly were 
late for school were now first at the bus stop and waiting in the 
schoolyard with eager anticipation$ 
The previous reading instruction utilized was the Houghton-Mif-
flin Series, which is basically a look-say method with some degree 
of phonetic analysis. The program for the experimental group uti-
lized t}le Orton and Gillingham approach for remedial training for 
childr~n with specific disabilities in reading and spelling. It is 
basicany a clinical, one-to-one approach to children with severe 
learning disabilities, but was modified t.o a small group and class 
presentation. The language therapist, with the support of the teacher 
spent one hour per day with the children in the experimental group. 
Training techniques are described in the papero Gross motor 
activity was emphasized along with visual tracking and eye-hand 
coo.cdination type skills. The experimental group reeeived one hour 
of this training per day. 
The author cites the many improvements made in the WISC scores 
of the e..xperimental group compared to the controle It is not known 
whether the improvements are statistically significant or not since 
the author did no statistical analysis. He also gains by the 
eJq?erimental group on the Stanford Achievement ~rest, but did not 
pre-test the control group in that area. 
He notes that every child in the ~~erimental group learned to 
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rea~ write and spell well, which is all verified by their WISC 
scores. The problem is that there was not an adequate control group, 
improvements made were not subjected to a statistical analysis and, 
most importantly, one cannot differentiate improv~ent due to a 
radically different reading approach or a visual-perceptual-motor 
progr.am. The possibility of a rather strong Hawthorne effect and 
the self-selection of control and experimental subjects must not 
be overlooked either. 
Coleman's second study was done the following academic year, 
1969-70. The samples differed from the children in the first study 
in the ntanner and criteria used for selection. All first grade 
childran were evaluated in September and the sample was made up of 
entering first graders who had not failed. For inclusion in the 
study children had to have a low score on Colemants visual-perceptual-
motor battery and be contacted through their parents for possible in-
elusion in the experimental group. The author again points out that 
since parental permission was required for admission to the experi-
mental group, some degree of self-selection probably took place. The 
experimental group was made up of those whose parents accepted, 
While the control group was what was left over. The study ended up 
w.i. th 14 control and 14 experimental subjects. Everything else be-
tween the two studies was raesonable similar. The pre and post-
testing was as follows: 
Pre-test 
WISC 
Coleman's VPM Battery 
Motor abilities 
Metropolitan Readiness Test 
Post-test 
WISC 
Colemanis VPM Battery 
Motor ability 
Stanford Achievement Test 
Through statistical analysis, intelligence was shown to stay 
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~onstant for the two groups. The post-study means of the visual-
perceptual-motor skills were better for both groups, but the experi-
mental group was not significantly better than the control. The 
post study results on the motor abilities test sho·w a significant 
difference between the experimentals and controls. There are also 
substantial differences on the SAT. The experimental group scored 
five months ahead of the control group and four months above the 
national mean. This difference is significant at the .01 level, the 
author states. The question that in~ediately comes to mind is that 
sincethis test was not previously administered to the subjects, how 
can their true improvement be evaluated. 
There is some question as to whether the effectiveness of this 
study could be viewed as a Hawthorne effect. The question of the 
difference in reading techniques also arises. Although both of 
these studies appear to have been quite effective, it not nearly 
so clear if it was the new reading therapy or the visual-perceptual-
motor trainingthat produced the improvement. Since the experimental 
and control groups improved their VPM skills about the same amount, 
this suggests that the new remedial reading r.1ay be re-
sponsible for the improvement in achievement0 This study, with 
its confused style of writing and number of uncontrolled variables 
make it difficult to .draw any major conclusionss 
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"The Effects of Special Perceptual-M;)tor and Perceptual-Visual 
Training in Kindergarten on Reading Readiness and on Second Grade 
Reading Performance," Loius H. Falik 
This study was designed to determine if providing a group of 
Kindergarten children with a specially designed curriculum based on 
principles of perceptual-motor development would have any effect on 
their readiness for reading at the end of the kindergarten year. 
Students scoring in the lower two-thirds on the Anton-Brenner De-
velopmental Gestalt Test of School Readiness made up the subject 
pool. Subjects were then matched for sex and performance on the 
Brenner Gestalt Test. Training was briefly discussed and was de-
signed primarily after the work of Kephart. 
The authors do not state how much time per day is spent on 
perceptual development training. The overall duration of the program 
appears to have been one academic year. Upon completion of the year, 
all subjects were given the Brenner Gestalt Test again, the Metro-
politan Readiness Test and a specially devised test of basic per-
ceptual-motor development by Schorr. A year and a half later the 
investigator returned and administered the reading sedtion of the 
Metropolitan Achievement Test. None of the results of these tests 
showed signific~nt differences between the control and experimental 
groups. 
There are so many uncontrolled variables in this study that it 
makes it difficult to evaluate. Only Only one test, admittedly given 
in a large scale, rapid screening process during the child's first 
visit to school and scored by graduate students, is the entire bases 
for the selection of subjects. The amount of time spent on the 
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perceptual-motor therapy daily is not given, nor is the activity of 
the control group given during the same time. The control and ex-
perimental groups had differect teachers and evidently followed dif-
ferent curriculums which further contaminate the study. No reason-
able conclusions may be drawn from this study with respect to 
perceptual-motor training effectiveness. 
"The Effects of Supplemental Perceptual Training Program on a Reading 
Achievement," Joseph W. Halliwell and Harold A. Solan 
All of the entering first grade students in a large suburban 
school district in New Jersey were administered a battery of tests. 
A preliminary study conducted during the pervious year had indicated 
that the Metropolitan Readiness Test was the single best predictor of 
succes8 in the first grade reading out of about forty predictor 
variables. 
One hundred and forty first grade pupils who were considered 
most likely to encounter difficulty in reading were selected as the 
source from which the final sample of subjects would come. Each 
student in the sample was matched as closely as possible on the basis 
of reading scores and sex, with two other students. The 105 students 
(35 matched trios) who were most closely matched were then randomly 
selceted to one of three groups: experimental I, experimental II and 
control. 
The experimental I group was composed of 35 students who were 
distributed throughout the school system and were to participate in 
the regular reading program conducted by first grade teachers. In 
addition to this, they were to be r~cipients of perception and 
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perceptual-motor training for 45 minutes twice per week for five 
and a half months. in groups of 3 or 4. Techniques and methods are 
described in the paper. 
Experimental II group was also composed of 35 students dis-
tributed throughout the school system and were to participate in 
the regular reading program conducted by the first grade teachers. 
In addition, they were to be recipients of special reading instruc-
tion for 45 minutes, twice per week for five and a half months in 
groups of three or four. The type of instructional emphasis is 
described in the paper. 
The control group was composed of 35 students who were dis-
tributed throughout the school system and were to participate in the 
regular reading program conducted by the various first grade tea-
chers. They did not receive additional small group assistance in 
reading or perception. 
The criteria of effectiveness was the reading comprehension 
subtest of the Metropolitan Achievement Test. The Friedman Two-Way 
Analysis of Variance Test was used to determine the statistical sig-
nificance of the reading scores of each of the matched sets. This 
revealed that among the girls the findings were not significant, 
but among boys the contrary was true. The only significant differences 
favored the experimental I boys and the experimental I total group 
' 
over the controls. The same pattern existed with respect to the ex-
perimental II group and the control groups. The results, therefore, 
indicate th~t first grade boys who perform poorly on the reading sec-
tion of the Metropolitan Achievement Test would benefit from supple-
mental vision perception training of the type utilized in this study 
and that they would benefit more from perceptual training than they 
would from sup,lemental reading training. 
This study is notable for its methodological care. Although it 
doesn't control for a number of variables, it appears to have been 
able to achieve a reasonable success in less time by choosing a 
fairly good p~edictive test to weed out those Who will respond best 
to perceptual-motor therapy. As this study also demonstrates, the 
variable of sex appears to be extremely important. 
'~isual-MOtor Training, Readiness and Intelligence of Kindergarten 
Children," R.P. Keim 
Subjects were selected from the kindergarten classes bf Emmaus, 
Pennsylvania schools on the basis of chronological age of 5.0 to 6.0, 
I.Q.' s from 80 to 130 on the Peabody Picture Vocabulary Test, no pre-
vious kindergarten experience and absense of diagnosed physiological 
or neurological impairments. Following the imposition of the selec-
1 
tion criteria, the Bender Visual-Motor Gestalt Test was administered 
to the remaining kindergarten children to identify those with poor 
visual-motor skills. 
The seventy-four who demonstrated visual-motor difficulties were 
then divided equally into an experimental and a control group. A se-
cond control group was selected randomly from among the children who 
evidenced no visual-motor difficulties. The three groups were equated 
on the basis of intelligence, as measured by the Peabody Test, and 
readiness for kindergarten, as measured by the Pre~indergarten Survey. 
All subjects were tested at the end of the experimental period, 
the length of which was not designatBd in the paper but is assumed to 
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be one academic year. Tne Metropolitan Readiness Test, the Peabody 
Test, the Stanfotd-Binet Intelligence Scale and the Bender-Gestalt 
Test were administered. 
The results sho~d no significant differences among the three 
groups. Forty percent of the subjects in the experimental group 
and 57 p~rcent of the control group with initial visual-motor dif-
ficulties continued to have poor visual-motor skills. It is not 
known how much time was spent on the training since the authors 
didn't discuss it. 
The test used to determine which students had visual-perceptual 
problems was the Bender Test, a test used to evaluate brain injury, 
mental retardation, emotional difficulties, neurological impairment, 
physiological maturation, school readiness, reading and learning 
problems and intelligence, in addition to determining visual-motor 
difficulties. From'this study and some of the others reviewed, one 
must question the predictive value of this test. If it does have 
validity in diagnosing the above mentioned conditions, perhaps a 
more limited test would be more valuable. 
The question of whether training classes were large or small 
must be asked along with other specific questions about the program 
not answered in the paper. Few specific details are given by the 
euthor with regard to methodology. Not enough information is made 
available to the reader to make a definitive statement of.the program 
followed. However, the design is one of the better ones reviewed in 
this paper. 
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"Improvement in Reading Through Perceptual-Motor Training," Clarence, 
McCormick, Janice Nelson Schnobrich, s. Willard Footlick and Betty Poetker 
In thi::> study 42 underachieving first grade children were matched 
for age, sex, intelligence, class instruction and reading level. The 
children were randomly diVided into three groupse The experimental 
group received two 45 minute training sessions per week Which in-
cluded perceptual-motor activities and began by first establishing 
gross motor control and then proceeded to the development of fine 
motor control and eye-hand coordination. The second group served as 
a control for the Hawthorne effect. They received standard physical 
education training during the same time period. The third group was 
as absolute control group receiving no training or special attention 
of any kind. 
After seven weeks all subjects were re-tested for reading achieve-
ment on the Lee-Clark Reading Test. Only the experimental group 
showed a statistical gain in reading achievement. 
The experimenters matched their subjects for a variety of factors 
but 5.gnored the pre and post-testing of perceptual-motor skills, which 
is th~ area Where all the training ~s done. It is therefore impos-
sible to determine if the improvement in reading was accompanied by 
an improvement in perceptual-motor abilities, if perceptual-motor 
abilities were randomly distributed or if perceptual-motor deficien-
cies were shown by any of the subjects before training. 
This study utilyzed predominantly gross and fine motor training 
in contrast to the majority of the studies reviewed. It was in-
cluded because of its good design and close correlation with the op-
tometric philosophy on gross and fine motor control, development and 
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training. 
This study utilized a dual control group. Lack of improvement 
by either control group indicated the Hawthorne effect may not be as 
influential in these studies as imagined. 
"A Visual Guida.nce Pra.gz::am: Evaluation Report," Emery Robertson 
A group of wighty fourth grade pupils were given a visual test 
to identify poot' eye synchronization. In this test the children 
read silently in front of a closed circuit TV on Which their inter-
pupillary distance was monitored. The PD measurements that varied 
more than 2mm during the reading task were considered as failing. 
Fifty-three of the dighty were found to have poor eye synchroniza-
tion. These children were divided into a control and experimental 
group. A second control group was formed from those with satis-
factory eye synchronization. The Metropolitan Reading Test and Otis 
Test of Mental Ability were administered to all three groups. 
The experin,ental group was given a program of "visual behavior 
modification" for ten minutes each morning for ten weeks. This 
included gross motor, eye focusing, touch, sound, balance and di-
rectionality training. Visual tests were re-administered at the end 
of the school year. Sixty percent of the experimental group showed 
improvement in eye synchronization. Cont.rol groups I and II showed 
zero and eleven percent improvement respectively.. The reading tests 
Were re-administered in October of the following academic year. The 
experimental group showed statistical improvement on their post-train-
ing reading scores, yet, neither control group showed statistically 
significant changes. 
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This was a well executed study aime at improving visual ability 
Although the eXperimenters controlled for age, maturation, pre-train-
ing visual ability, intelligence and classroom instruction, no at-
tempt was made to control for the Hawthorne effect. The experimental 
group received mush more individual attention and parental and teach-
er support than the controls in this study. One must also question 
the correlation between the author's eye synchronization test and 
other more traditional visual analysis techniques. It would also 
have been helpful to see more complete description of the training 
prodedures and an explaination of why post-training reading scores 
were taken the following year. On the whole, this was a well run 
experiment that showed a statistical correlation between improved 
eye synchronization and improved reading ability. 
"A Pilot Study in the Diagnosis and Remedia.tion of Special Learning 
Disabilities in Preschool Children," Dorothy Shipe, Solveiga Miezitis 
In this study eight children were selected from a large sample 
Who displayed a p8rceptually handicapped learning disability. Selec-
tion criteria was the following: 
1. Chronological age between 4 and 6 
2. Full scale IQ greater than 70 on the WPPSI 
3. Evidence of specific learning defects as defined by a marked 
scatter on the subtest scores of WPPSI 
4. Hyperactivity and distractive behavior 
5. Freedom from primary emotional distress 
All of the children were pre and post-tested with the following 
tests: WPPSI, ITPA, DIVP and PPV. (see Table :ti for abbreviations us.ed) 
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The children were randomly divided into two programs which met 
for one hour daily, four days per week for twelve weeks. Each pro-
gram used a different approach; one emPhasized language and cogni-
tive development.and stressed the formation of complete sentences 
and grasp of concepts, while the other focused on visual-motor 
functioning, including work on gross and fine motor skills, visual 
discrimination and eye-hand coordination. 
At the end of the 12 week training period all of the children 
were re-tested. No attempt was made to statistically analyze the 
results. It is therefore impossible to determine if_any changes 
noted were significant. However, two of the children, one from 
each therapy gro~JP, showed a more than tt.10 year improvement on the 
tests. Some of the other students showed improvement in some sub-
test areas, but it is impossible to determine if these are signifi-
cant. 
Due to the small number of subjects and the lack of statistical 
analysis, it is difficult to draw any conclusions about the effec-
tiveness of either of the therapy approaches used in this study. 
The investigators also failed to aim their training at the specific 
deficit areas of the individual children. This study has been cited 
as an example where visual-motor training has little effect on aca-
demic improvement(26), however, careful evaluation of the study shows 
that no reasonable conclusions may be drawn either in favor or a-
gainst this type of training. 
"Perceptual Readiness and Beginning Reading," Simp son, D. M. 
In this paper Simpson investigated the predictive value of the 
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Metropolitan Readiness Test of later reading ability. He then began a 
perceptual training program to determine its effectiveness in improving 
reading ability. 
In the first ~art of this study 312 first grade pupils were given 
the Metropolitan Readiness Test and their scores compared to later 
scores on the Metropolitan Reading Test. Simpson found that the 
perceptual subtests (matching, copying and space) correlated sig-
nificantly higher with actual reading ability than did the tradi-
tionally de signa i:ed "reading readiness" sub-tests (sentence meaning 
and information): 
In the second phase of this study, Simpson administered a pro-
gram of perceptual, gross motor and oculomotor training to a group 
of 24 experimental students. Twenty-four pupils matched in terms of 
pre-readiness skills served as a control group and received no spe-
cial instruction. At the end of the training period it was found 
that the experimental group scored significantly higher on the Metro-
politan Reading Test than the controls, indicating .. that this type of 
mixed training program can be effective. 
This was a well'run experiment. However, it did not control for 
the Hawthorne effect and its training program contained such a wide 
range of proceedur.es that it is difficult to determine how many of 
them·were actuall necessary. 
"Perceptual-Motor Generalizations and Remedial Reading," Wharry, Rhoda E. 
In this study thirty boys referred to the Purdue remedial reading 
clinic were used as subjects. All of the subjects showed intelligence 
scores of at least 90 on the WISC, but -were two grade levels behind 
in reading on the Durrell Analysis of Reading Difficulties, as well 
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as having perceptual-motor deficits. The subjects were randomly 
divided into two groups, both receiving remedial reading instruc-
tion. The experimental group also received perceptual-motor train-
ing involving eye-hand coordination, rhythmic movement and locomo-
tion, balance, form perception and visual memory. After training, 
the subjects were given the Slingerland Screening test for Child-
ren with Specific Language Disability, the Metropolitan Achieve-
ment test, the Durrell Reading test and the Purdue Perceptual-
Motor Survey. 
The results show that the experimental group made significantly 
greater improve.mects relative to the controls in: oral reading rate, 
silent reading rate, word recognition, spelling, listening compre-
hension and language mechanics. This was a well designed and con-
trolled study. All subjects were shown to have perceptual-motor 
defects before training began, and the training was well designed 
and individually programmed. It is interesting that only boys 
were used. From the evidence of Halliwell and Rosen, it appears 
that boys respond better to this type of therapy. Thus sex may 
have had an influence in the excellent gains seen in this study. 
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CONCLUSION 
In this literature review it has been these authors' goal to 
choose a representative sample of studies from each of the three 
major approaches to visual traininge Due to the wide variety of 
experimental designs it is difficult to directly compare the re-
sults of the studies. However, by dividing the studies according 
to the type of t~erapy employed several trends begin to appear. In 
general, those studies investigating the effectiveness of binocu-
lar visual training show the greatest improvement in achievement. 
The majority of the studies investigating the effectiveness_of 
visual-perceptual-motor training also show improvement. Studies 
utilyzing the Frostig visual-perceptual program generally tended to 
show no greater improvement in achievement than their control groups. 
Seven studies reviewed fall into the binocular visual training 
category. Of these studies, two combined it with visual-perceptual-
motor training. Two studies were of the case review type, where a 
consecutive number of cases were taken. from a private optometric 
practice and th~ir success assessed with regard to academic achieve-
ment. This is a ~onvenient type of study clinically and has several 
advantages and disadvantages. The major disadvantage is the lack of 
a control group, especially important in dealing with the Hawthorne 
effect. However, it should be noted that the two studies which used 
dual control groups, one absolute and one controlling for the Haw-
thorne effect, showed the Hawthorne effect not to play a significant 
role in the success of training. Along the same vein, the subjects 
in these two experiments presented themselves voluntarily for a visual 
examination and payed for the training, thus showing a high degree 
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of interest and motivation Which one would expect to have some in-
fluence on training success. The advantage of this type of study 
is that complete visual testing may be done prior to.training, 
Which allows training to be directed to the individual 9 s deficit area 
and also allows it to be continued until the deficit is remediated. 
The average age of subjects in the binocular visual training pro-
grams was higher than that of the subjects in the other studies. 
This is in line with the belief that binocular abilities influence 
reading efficiency rather than learning to read. Only lne-half of 
these studies included pre-testing to determine if binocular dif-
ficulties existed. One study even did binocular pre-testing but 
failed to mention the results of the pre-test.ir.g compared with 
therapy success. In light of this, it is remarkable to note that 
even those studies which gave blanket visual training to all the indi-
viJuals still showed significant improvement in achievement. 
The studies utilyzing the Frostig Visual Perceptual Training 
Program, in general, showed no greater improvement in reading ahcieve-
mer.t than standard remedial reading techniques. Several of the 
studies did, however, show significant improvement on visual-per-
ceptual scores after training. Length of training varied from five 
weeks to a full year and daily training time ranged from ten minutes 
to an hour. Over half of the studies applies the Frostig training 
program to all experimental individuals without first determining if 
the individuals had any visual-perceptual difficulties. In the two 
studies by Bieger; the Frostig training program was given in place of 
regular reading instruction. The results of these two studies sup-
port the use of the Frostig program as a supplementary program instead 
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of serving as a replacement for reading instruction. Two studies 
showed that boys having low visual perceptual scores showed greater 
improvement in achievement than girls using the Frostig training 
program. This is an area that should be more thoroughly investi-
gated. 
In these authors' opinion, the Frostig test appears to be a 
fairly reliable test for identifying those children likely to have 
difficulty in learning to read. The Frostig training program, 
however, does no~: appear to be very successful in treating the per-
ceptual disorders of these youngsters even though the youngsters do 
better on the test after training. This may be due to the training 
of splinter skills rather than actual improvement in visual-per-
ception. Perhaps, then, a combination of Frostig training along 
with more accP.pted visual-perceptual-mo.tor training techniques that 
have been found ~o be more successful with this age group would pro-
vide a better means of treating these youngsters. 
Seven of the ten studies utilyzing visual-perceptual-motor 
therapy demonstrated significant improvement in achievement upon 
completion of training. Training techniques varied greatly among 
the studies but most adhered to a basic training hierarchy of gross 
motor, then fine ·motor and finally visual perceptual techniques. Al-
though only one study was optometric, most followed this develop-
mental optometric philosophy. Unfortunately, most studies only out-
lined their training philosophy and failed to give r..tore than a 
sketchy idea of What specific training techniques were employed. Due 
to the wide range of training techniques u tilyzed, it is difficult 
to make direct cor.:~parisons between the studies. However, evidence 
gathered so far does support the use of this type of therapy, es-
pecially for those children shown to have a perceptual deficit. As 
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research continues it is hoped that the effective training techniques 
will be isolated from the wide variety currently employed. 
In summary, although poor research design makes it difficult to 
interpret many of these research studies it does appear tha visual 
training has some effect in improving academic achievement for some 
children. Before further statements can be made, more controlled 
research needs to be done. After reviewing the flaws in the current 
research and examing the areas that seem most promising, these authors 
have designed What they consider a well controlled study to help 
clarify the effectiveness of visual training on improving academic 
achievement. 
The experiment has been designed to utilize a binocular-function 
training approach; this appears to be the most effective training 
approach and yet the least research has been done on it. The sub-
jects are of normal intelligence, but display reduced academic a~ 
chievement and a binocular dysfunction. The null hypothesis will be 
that binocular-function visual training will have no effect on im-
proving reading ability and academic achievement. 
so 
PROPOSED EXPERIMENTAL DESIGN 
Selection of Subjects 
1. The subjects will be selected from a population of poor 
readers in the local school district, grades three through 
five. 
2. Subjects will be screened using the Pea~ody Picture Vocabu-
l~ry Test (PPVT), the Wide Range Achievement Test (WRAT) and 
tho Durrell Standardized Reading Inventory (DSRI). Under-
aehievers will be identified by reading and achievement 
scores thirty percent or more below their grade level and an 
intelligence quotient of 85 or higher. 
3. The subjects meeting the criteria above will be given a 
visual screening at their school. The screening will include 
the following tests: 
1. Case history of visual symptomology (Table 3) 
2. Near and far visual acuity 
3. Static retinoscopy 
4. Book retinoscopy 
s. Cover tests 
6. Near point of convergence 
7. Ocular motilities 
8. Accommodative rocks (+ 1.50) 
9. Prism rocks (8 BI/B0)-
10. Stereo fly 
11. Ophthalmoscopy 
4. Only subjects showing binocular difficulty and symptomology 
on this screening will be included in this study. Therefore, 
those students showing the following visual anomalies will 
not be included: uncorrected refractive errors greater than 
+1.50 or less than -.so, ocular pathology, stabismic or am-
blyopic behavior. These students will be appropriately 
referred .. 
s. All subjects failing the VLSLon screening will be given a 
complete 21 point examination, visual analysis and diagnosis. 
Any near prescriptions needed vdll be supplied. These child-
ren will require a second 21 point exam to determine if a 
binocular dysfunction still exists. 
6. Following the examination, the subject population will include 
at least 60 students. These students will be matched for age, 
sex, reading level, I.Q., degree of binocular dysfunction, a-
chievement level, teaching instruction and then be randomly 
divided into three groups: an experimental and two controls. 
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Training Procedure 
1. The experimental group will begin a visual training program 
taiiored for them from the training procedures outlined in 
Table III. All of the training will be done at the school, 
after school hours. Each subject will receive a one hour 
session rer week and thirty minutes per day of home train-
ing. No }?rogram will extend beyond twelve weeks. 
2. The firs~ control group will begin a language development 
program aimed at improving language skills and equalizing 
the time the experimenters spend with the experimental 
group and this control group. This program will also meet 
once a week for an hour an involve story relating and 
discussion. 
3. The second control group will receive no special program or 
attenti.,n at this time and will continue in regular class-
room ins·;:ruction. 
4. Attendence records will be kept on all subjects and motiva-
tion rated on 1-5 scale at each session. 
s. At the conclusion of the language and visual training pro-
grams, all subjects will be given another 21 point exam and 
analysis. The Durrell Reading test will also be re-admin-
istered at this time. The results of both pre and post-
training 21 point exam will be rated on Sherman's one hun-
dred point scale (46) so that any change can be compared. 
6. The subjects will be re-tested using the Peabody Picture 
VocabularY Test, the WRAT and the Durrell Reading Test six 
months after the termination of training. 
7. The raRUlts will be analyzed using at-test to compare read-
ing, achievement and visual scores of the experimental and 
control groups. Analysis will also be made of any difference 
between these groups. A null hypothesis stating that visual 
training has no effect on reading and achievement scores will 
be tested at the .os level. 
Using this methodology has several advantages: 
-All testing is done with widely accepted, standardized tests. 
-contact time between the experimental and first control group 
will be equalized to control for the Hawthorne effect. 
-Only r.hildren showing visual deficits will be trained. 
-All techniques will be individually programmed. 
-Visual synptomology will be considered before subject selection. 
-The control groups allow an evaluation of training effective-
ness without being compounded by age, sex, educational environ-
ment, intelligence, reading or visual skill or maturation. 
-Both ~hort and long term effects will be assessed. 
-Statistical analysis will be applied to all results. 
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rABLE II 
Abbreviations found in table I 
ABGT---Anton Brenner Developmental Gestalt Test of rleadiness 
BVMT~--Bender Visual Motor Gestalt Test 
BVT----Binocular visual test 
CTMA---Calif. Test of Mental Ability 
CTSR---Chapman-Cook Test of Speed of Reading 
CVPM---Colernan Visual-Perceptual-Motor Battery 
DILS---Durrell Identifing Lower Case Letters 
DTFD---Durrell Test for Visual Discrimination of words 
ESM----Eye Synchronization Monitor of P.D. 
FB-----Divided Form Board 
FD'rVP--Frostig Developmental Test of Visual Perception 
FPDVP--Frostig Program for the Devel. of Visual Perception 
GMDT---Gates-McKillop Reading Diagnostic Test 
GMRT---Gates-~~cGinitie Reading Test 
GORT---Gilmore Oral Reading Test 
GPA----Grade Point Average 
HSRT---Harrison-Stroud Reading Readiness 'rest 
IRI----Informal Heading Inventory 
ISRT---Iowa Silent Reading 'rest 
ITPA---Illinois Test of P~ycholinguistic Ability 
IWRT---Informal Word Recognition Test 
K------Kindergarten 
KT~----Keystone Telebinocular Test 
LCRT---Lee-Clark Reading 'res.t 
LTIT---Lorge-Thorndike Intelligence Test 
MA -----Motor Ability 
MAT----Metropolitan Achievement Test 
MRRT---Metropolitan Reading Readiness Test 
NDRT---New Developmental Reading Test 
NYCPR--New York City Pre-Reading Assessment Test 
O.EP 21-0EP 21 point Examination 
e 
OM-----Ocular Motility(cover test, rotations, fixations, n.p.c.) 
OSUPT--Ohio State University Psychological Test 
OTMA---Otis Test of Mental Ability 
PGRT---Pressy General Reading Test 
PPVT---Peabody Picture Vocabulary Test 
RPMS---Rosner-Rechman Perceptual Motor Survey 
SAT----Stanford Achievement Test 
SCFG---Southern Calif. Figure Ground Test 
SDRS---Spache Diagnostic Reading Scale 
SF-----Stereo-Fly 
SORT---Slosson Oral Reading ·rest 
SPMD---Shorr's Basic Perceptual Motor Development 
VAT----Visual Accuity Test, near and far 
VPMT---Visual-Perceptual-Motor Training 
VP'r----Vi8ual-Perceptual Trainig 
WCF----Winterhaven Copy Forms 
WISC---Wechsler Intelligence Scale for Children 
WPPSI--Whechsler Preschool and Primary Scale of Intelligence 
WRA T---Wide Range Achievement •rest 
TABLE !II 
TRAINING PROCEDURES 
The entrance of a subject into any of the levels outlined below 
will be based on his or her current ability. 
A. Motilities: 
1. Monocular: 
a.·Fixations, pursuits and rotations with various targets 
2. Binocular: 
a. Fixations, pursuirs, rotations and saccades 
B. Accommodation: 
1. M:mocular: 
a. Near/far rocks 
b. +/- rocks with flip lenses at near 
c. Loose lens rocks (minus/plano) at far 
2. Binocular: 
a. Near/far rocks 
b. +/- rocks 
c. Mot0r fusion: 
1. Nearpoint of convergence: 
a. Red-green glasses and penlight 
b. Three-dot card 
c. Brock string 
d. 20/20 letter on a White bead 
e. Variations using binocular motilities, cover-uncover-
recover and near-far jumps with techniques a. through d. 
2. Fusion ranges: 
a. IDose prisms 
b. Vectographs 
c. Stereoscopes 
d. Aperture rule 
e. Lifesaver card 
D. Flexibility of accommodation and convergence: 
1. +/- Prism rocks 
2. Stereoscope tromboning 
f 
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